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Aim:
• To examine real city policies and future scenarios to 

investigate the health impact of these climate-change
reduction policies.

• Working with 5 cities in Europe, 2 in China. Paired 
arrangement between each city and a local university.

• Investigating 3 policy areas – transport, housing and 
energy.

• www.urgenche.eu
• See policy Briefings

• Traffic; buildings; energy; wellbeing
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PM – health risks

• World Health Organization (WHO) sets a maximum safe limit of exposure over 
a 24‐hour period: 25 PM2.5 particles in every cubic metre of air.

• PM2.5 ‐ Fragments of unburned fuel that are small enough to reach the lungs 
and, in the smallest cases, to cross into the bloodstream
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Urgenche Climate‐
Change City Policies



City of Thessaloniki case-study
Transport Policies considered

Scenario

Economic 
Drive Policies Considered

Gross 
domestic 
product

METRO 
Construction

Usage of 
Electric Cars

Technologies Penetration in Passenger Cars, 

2010 Baseline GDP 2010(*) NO NO (**)
Gasoline passenger cars: 97.6%
Diesel cars: 1.4%
Hybrid Cars: 1%

2020 BAU GDP 2020(*) NO NO
(**)

Gasoline passenger cars: 91%
Diesel cars: 1%
Hybrid Cars: 8%

2020 CO2 GDP 2020(*) YES YES (***)

Gasoline passenger cars: 68%
Diesel cars: 22%
Hybrid Cars: 8%
Electric Cars: 2%

(*):    GDP analysis, Eurobank Research

(**):   Data from SIBYL Model, http://www.emisia.com/sibyl/

(***): Expert Elicitation



• Building Footprint and Building 
Height

• Thessaloniki GIS Road Geometry

• Hourly Variation in traffic flow and 
velocity

• Hourly variation in traffic 
composition per vehicle class

• Population Data per building block 

Urban Background Pollution 
(Eptapyrgio and Neoxorouda Station)

●

Metereological and Pollution Data
(Mikra, Kalamaria, AUTH, Panorama, Sindos, 
Kordelio, Neoxorouda Stations)

●

Data Used



PM10 Scenarios

Baseline 2010 BAU 2020 CO2 2020



Annual number of deaths attributed to PM10 

(animated )



Annual number of deaths attributed to PM10 and NO2
and leukemia lifetime expected cases due to Benzene

Health Impact in the city

Municipality
PM10 NO2 Benzene

2010 BAU CO2 2010 BAU CO2 2010 BAU CO2

Thessaloniki 404.1 418.6 348.6 104.1 124.1 97.7 8.9 8.3 4.0

Sykeai 40.4 40.8 34.7 10.4 12.7 10.4 0.9 0.9 0.5

Agiou Paylou 8.6 8.8 7.3 2.3 2.9 2.3 0.2 0.2 0.1

Eukarpia 6.6 7.1 6.6 1.4 1.5 1.2 0.0 0.0 0.0

Ambelokipi 44.6 48.1 39.0 10.9 13.3 10.5 1.0 0.9 0.5

Kalamaria 108.0 108.2 94.6 26.5 31.2 25.2 2.1 2.0 1.0



Wellbeing Methodology

• 775 Questionnaires administered in Aug 2013
• Wellbeing measure – WHO‐5 Wellbeing scale

– “I have felt cheerful and in good spirits”,
– “I have felt calm and relaxed”
– “I have felt active and vigorous”
– “I woke up feeling fresh and rested”, and 
– “My daily life has been filled with things that interest me”

• Statistical analysis ‐ Generalized estimation 
equation modelling to reveal external 
conditions associated with wellbeing



Climate Change Mitigation and Adaption
Policies examined in Suzhou



Climate Change Wellbeing Pathways



Lessons learned from Chinese and EU case studies

China

Data access limited
• Few GIS files: road structure and 

buildings: hence no noise modelling
• No traffic data (current) and scenario 

(future)
• No primary health data available

(resolved via “open source”)

AQ monitoring: regional/high-rise buildings
• AQ at urban/regional background (14 

m height) and not at ground level 
(traffic)

Collaboration
• Limited interaction with city partners on 

results – Need top-down buy-in from 
City Mayor

EU

Data access complex
• Much specific local data but difficult to 

apply in general method
• Political sensitive to analyse other 

scenarios

(close collaboration with city-partner)

AQ monitoring: local/exposure 
• AQ at urban, regional and traffic 

locations at ground level

Collaboration
• More interaction with city-partners on 

results but results politically difficult in 
some instances



• Different scale of problems 
(size of cities and metropolitan areas, growth rates)

• Different levels of exposure 
(China 10x air pollution exposure)

• Different Political systems, different drivers
– Economic growth v Sustainable liveable cities
– In hindsight, in China, needed top down connections (City Mayor)

Conclusions: Europe and China
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